This paper estimates the impact of a massive nationwide road construction program on the usage, provision, and awareness of preventive health care. Under this program, the government mandates to connect all villages with a population of at least 500 within the reach of the nearest link road via an all-weather road. Using the population of the village, we match the household survey data (DLHS-3) with the program placement data at the village (treatment) level. We use a Fuzzy Regression Discontinuity (FRD) technique to overcome the problem of endogenous program placement. Our results suggest that the provision of roads increases the use of preventive health care by women and households. We further show that this increase in health care usage comes not only from increase in income or reduction in travel cost but also from: a) increase in the awareness amongst households and individual, b) improvement in health care supply, and c) increase in social interaction within and between villages. Our results provide important insights for increasing preventive health care use in developing countries.
to be aware of the various government-run health care programs. Women in these villages are more likely to be aware of the modern contraceptive methods. Provision of roads increase the likelihood of various health care workers being present in the village, health camps being organized, and improvement in the health center. In the treatment villages, there is an increase in social interaction, these villages are more likely to have a women's assembly, welfare committee for sick, self-help group and a youth club. Moreover, in these villages, it is more likely that the village assembly takes decisions on health related issues.
We show that the increase in preventive health care usage comes not only from increase in income or reduction in travel cost but also from increased awareness, improvement in health care supply and increase in social interactions. To the best of our knowledge, this is the first paper to show this result.
The remainder of this paper proceeds as follows. Section 2 summarizes the most relevant literature on preventive health care and rural roads. Section 3 provides description of India's PMGSY road construction program. Section 4 explains the data used. Section 5 describes our empirical strategy, Section 6 presents the results and Section 7 concludes.
Tables and figures are provided in Section 8.
Literature Review
Low usage of preventive health care is a major challenge in low-income countries today.
Households in low-income countries spend a significant proportion of their income on remedial health care. Banerjee et al. (2009) , in a study in Hyderabad, India find that households spend around 10% of their total expenditure on health care. Dupas & Robinson find similar evidence for rural households in western Kenya. In the United States, outof-pocket health expenditure is typically considered unaffordable if it is more than 5% of family income (Shen & McFeeters 2006 , Cunningham 2009 ). In addition, the demand 3 for such treatments is price inelastic (Akin et al 1986 , Akin et al. 1998 , Sahn et al. 2003 , Cohen et al 2011 . However, these same households spend little on preventive health care (Miller et al. 2007 , Stockman et al. 2007 , Banerjee et al. 2010 ). In addition, demand for these preventive services like prenatal care, antimalarial bed nets, chlorination of water, and immunization reduces significantly when travel time to the health care center increases or when price of service rises above zero (Wong et al 1987 , Kremer & Miguel 2007 , Cohen & Dupas 2010 , Ashraf et al 2010 . These findings appear surprising, as the benefit of preventing many of these diseases seems much higher than their cost. For example, diarrhea accounts for 16% of under-5 mortality in Sub-Saharan Africa, pointof-use chlorination of drinking water reduces the incidence of endemic diarrhea by 37% (Clasen et al. 2007 ). Yet it is estimated that less than 10% households in Malawi treat water through point-of-use water chlorination (Stockman et al. 2007 ).
There are several reasons for low usage of preventive health care in low-income countries. First, travel cost to the health center may be high. Many of the poor areas of the developing countries are not well connected. Travel cost in these areas is large. Studies have shown that reduction in distance, travel time and travel cost increases the use of formal health care (Acton 1975 Dow 1999) . Wong et al (1987) show that accessibility to the health facility, quality of care provided, and insurance available to the mother effects the amount and quality of prenatal used. Adhvaryu & Nyshadham (2012 , 2014 show that the presence of a facility in the community and distance to the health facility is an important determinant of use of formal health care. This importance of distance gets exacerbated with increase in rainfall. Access to roads can reduce the travel time and cost to health care. Moreover, access to an all weather road can reduce the extra cost of accessing health care during heavy rainfall. 4 Second, high cost of services combined with low levels of income inhibits health care usage. Many of the preventive health behavior require substantial amount of investment upfront. For example, a water filter costs around $20. This is a lot of money for poor households living in a rural community of a low-income country. Akin et al (1986) show that cost of service significantly depresses use of prenatal care. Several studies show a positive impact of increase in income on health care usage (Newhouse 1977 , Parkin et al. 1987 , Hitiris & Posnett 1992 , Getzen 2000 . Some other studies show that, when specific credit is made available to the households, the households increase their investment in preventive health behavior. (Devoto et al. 2011 , Tarozzi et al. 2011 ). Provision of roads has been shown to increase household income, consumption, reduce poverty, and improve the credit markets in the affected region (Binswanger et al. 1993 Lokshin & Yemtsov (2005) finds that investment in roads leads to growth in rural enterprises. Aggarwal (2014) 6 , analyzing PMGSY, India, finds that provision of roads leads to increase in agricultural investment and an improvement in household income and consumption.
Third, poor supply of services reduces usage of preventive health care. There are important linkages between demand and supply for the preventive health care. Poor supply, either in form of poor services, high absenteeism amongst health care provider, unavailability or poor quality of supplies & equipment, and poor condition of the health care facility discourages usage of preventive health care. Improvements in health care supply could increase the usage of preventive health care. Wong et al. (1987) finds that quality of care has a significant impact on the choice of prenatal care. Banerjee et al. (2010) , for a study in Udaipur, India, finds that the public facilities that are supposed to provide free immunization have very high absenteeism amongst health care workers and there is no pattern of their absence. This unreliability in services provided by the health center may deter the households from seeking the service at the first place.
They also show that holding well-advertised immunization camps with consistent hours of operation significantly increases the rates of immunization. Since roads reduce the cost of transportation, it becomes easier for the health care providers to travel in and out of the village and this may reduce their absenteeism. Improvement in roads makes it cheaper to provide mobile health care services and awareness to these villages. On the margin, roads make it cheaper to bring in equipment and supplies to the health center. All of this combined may improve the quality of health care services offered and therefore can potentially increase the usage of health care.
Fourth, household in low-income countries lack information on preventive techniques, returns to investment, and risks or cost of illness. Success of a health care program will depend not only on its quality but also on the awareness amongst the users about the costs and benefits of that program. Studies have shown that information about preventive Madajewicz et al. (2007) show that informing the households about the unsafe amount of arsenic in their well's water increased the likelihood that they switched to a safer well. Jalan & Somanathan (2008) show that informing the households about the fecal bacteria in their drinking water increased the likelihood that they change their water-purification or water-storage behavior. Evidence presented in these studies seems to suggest that households in low-income countries often lack basic information on the health returns to specific behaviors or products. Roads can improve the usage of preventive health care by an individual or a community not only through the provision of better and improved 6 health care services but also through improvement in information and awareness. Individuals, households and community members may become more informed about better health practices and about the availability of different government health programs. In the case of rural areas of the developing world, where access to internet is limited and even when it exists, is of a poor quality, roads play an important role in information transmission. People in these areas still rely on the physical transmission of information through posters, pamphlets, loud speakers etc. Provision of roads makes it cheaper and easier for households to travel outside their villages. Roads also make it easier for government health awareness programs to reach these villages. This increase in physical movements may increase awareness amongst these households and, therefore, can potentially increase usage of health care.
Fifth, levels of social interaction and learning could affect the uptake of preventive health care. Households (villages) might not only learn from their own experimentations, but also from that of others (Adelman et. al 2009) . Provision of roads (and lowering of travel cost) makes it easier to have inter-village assembly meetings, organize women's assembly, self-help group, and youth groups. All this leads to more social interaction, learning, and awareness which may further lead to increase in health care usage.
In the existing literature on roads provision, the causal impact of the investments is not well known as the program placement is often driven by endogenous economic, social, and political factors (see Binswanger et al. 1993 , Jalan & Ravallion 1998 . Khemani (2004) , Rogger (2013), Rasul & Rogger (2013) show evidence of a relationship between political competition or bureaucracy and public goods provision. Identification in the earlier papers is largely based on either the historical routes or on the amount by which the distance between the region and the road (or rail) differs from the direct straight-line distance. It has been shown that infrastructure creates long-term path dependency (Bleakley & Lin, 2012; Berger & Enflo, 2013; Jedwab et al. 2013 ) and, therefore, the validity of such variables as instruments is questionable. There are few papers that attempt to address the endogenous program placement issue by estimating the causal impact using a difference in difference method. These studies show that provision of roads lead to an increase in income, consumption, student enrollment, reduction in poverty, improvement in availability to study the impact of PMGSY, India. She finds positive impact on investment, income, consumption and student enrolment. These papers focus on different outcomes than those we study in this paper. In this paper, we use a fuzzy regression discontinuity technique to analyze the impact of provision of roads on usage, provision and awareness of preventive health care. In the following section we discuss the road provision program in more detail. with a population of at least 500 8 within reach to the nearest link road via an all-weather road. 9 The program prioritized the road provision based on population cutoffs, first providing access to an all-weather road to unconnected habitations with a population of 1, 000 or more followed by unconnected habitations with a population of 500 or more. 10 or more are to be connected . The program stipulates that priority should be given to larger unconnected villages and to roads that incidentally serve other habitations. Under this rule, sometimes a village with a population in the lower population category might get a road before a village in a higher category does. For example, a smaller village that falls on the path of a road built to connect some larger village might get a road before other larger villages. This program is federally funded but the implementation is left to the states.
In the year 2000, states were asked to prepare a plan of Core Network of roads for the implementation of the program. The purpose of this Core Network was to identify the set of roads that are required to provide access to all eligible habitations to a set of basic health and economic facilities. Only the roads that were part of the Core Network could be constructed under this program. The core network plan is first prepared at 7 PMGSY Scheme and Guidelines defines an unconnected habitation as one with population of designated size located at a distance of at least 500 meters or more (1.5 Km of path distance in case of hills) from an all-weather Road or a connected habitation 8 250 in case of hilly areas 9 PMGSY Scheme and Guidelines defines an all-weather road is one which is navigable in all seasons of the year. This implies that the road-bed is drained effectively (by adequate cross-drainage structures such as culverts, minor bridges and causeways), this does not necessarily imply that it should be paved or surfaced or black-topped. 10 
Data
Data creation is one of the key contributions of this paper. For our analysis, we match the program placement data (OMMS) and the household survey data (DLHS-3) at the treatment (village) level. Aggarwal (2014) , studies the impact of the same program on income, consumption and enrollment. Due to data limitations, she had to create the treatment variable at the district level, she uses the proportion of unconnected villages receiving a road in a district as her measure of treatment. In this paper, we are able to identify the treatment at the village level. To best of our knowledge, this is the first paper to do so for the DLHS data set. Figure 1 below shows our matching procedure. 11 An administrative division less than or equal to a subdistrict 12 Rural local self government 13 These are the elected representative to the national assembly and the elected representative to the State level assembly 14 The district level local self government 15 www.omms.nic.in Figure 1 : Data Creation
Online Management and Monitoring System (OMMS)
To promote transparency, the government of India has mandated that the ministry in charge of any large-scale public program shall make all program-related data publicly available. The data on PMGSY is available online through OMMS. This dataset contains information on the baseline connectivity status of the habitation, population (used for eligibility), date of road sanction, and date of road completion (if completed). In this paper, we use the sanction date of a road to define our treatment. 16 In particular, information is collected on the availability of various health and education facilities, accessibility of the village, availability of various types of health providers, implementation of various government programs, and general functioning of the local selfgovernment. We use this rich set of information available to analyze the impact of the road provision on utilization, awareness and provision of preventive health care. 
DLHS Data

DLHS
Empirical Strategy
To analyze the causal impact of any program, the best a researcher could hope for is to have a randomized control trial. In such a case, one could estimate the impact of the program using a simple OLS
where Y iv is outcome of individual i living at village v and T v is whether village v has been treated or not. Road construction is very investment intensive; this makes a privately run randomized control trial for road provision unlikely. Government usually has other motives in providing the road, rendering the exogenous program placement unlikely. Therefore, in general, we face a problem of endogenous program placement. In such cases, the coefficient β would provide a biased estimate of treatment effect as there would be unobservables which would determine both the treatment and outcome, making T v and iv correlated.
For example, more politically influential or informed communities could lobby better to get access to roads and these communities might, in general, have higher health care use, thus biasing β upwards. On the other hand, government could choose poorer communities for road building and these communities may otherwise have lower healthcare use, thus biasing β downwards. To get an unbiased casual estimate of impacts of road provision, one either needs to assign roads randomly to villages or instrument assignment of roads using some exogenous variation.
In this paper, we use a regression discontinuity (RD) design to estimate causal impacts of the road construction under PMGSY. The program stipulates an order of priority, where villages with at least one habitation with a population of 1, 000 or more are to be connected first, and then villages with at least one habitation with a population of 500 or more are to be connected 20 . This rule provides us the discontinuity to estimate the impact of provision of roads. As of the date of the DLHS survey, there are many villages with populations exceeding 1,000 that are yet to be provided a road. Moreover, contrary to the population-based priority rule, some habitations that belong to the low population tier have been provided roads. This could happen because of many reasons, for example, due to political motivations, or if these smaller villages lie on the direct route connecting a larger village to the link road. Considering the large scale of the government-run project, we know that deviations from complete compliance are likely. This can also be seen in our data, we observe that the probability of receiving the treatment does not change from 0 to 1 as we cross the population threshold. Instead we see a smaller jump in the probability and, therefore, use a fuzzy RD design.
We, first, need to show that there is a jump in probability of assignment of roads at population cutoff of 500 and 1, 000. i.e. at c equal to 500 and 1, 000
Here T i is the treatment indicator, X i is the village population and c is the cutoff (either 500 or 1,000). This discontinuous jump in probability can be seen in Table 2 and in Figure 3 . Table 2 shows the regression results from regressing treatment (provision of road) on polynomial of village population, village level control variables 21 and two binary variables: a dummy variable each for whether the village population is greater than or equal to 500 and 1,000. We can see from Table 2 that the likelihood of a village getting a road increases by 22.5% at the cutoff of 500 and by 15.4% at cutoff of 1,000. Similar result can be seen in Figure 3 . Figure 3 shows a smoothed non-parametric fit of treatment on population. We can see that there is a discontinuous jump in the fitted values at the two cutoffs. Evidence from Table 2 and Figure 3 supports the use of fuzzy RD for our estimation.
In case of fuzzy RD, the average treatment effect is equal to
where Y is the outcome variable of interest, X is the running variable, T is the treatment indicator and c is the cutoff. We use the two-stage least squares method to estimate the causal impact of provision of roads. In a typical setting we would have the following first and second stage First Stage equation:
Here, Y is the outcome variable, T is the treatment indicator, D is a dummy to indicate whether an individual is above or below the cutoff, f 1 and f 2 are polynomial functions of the running variable and H are the other control variables. For our analysis, we slightly modify the equations to incorporate two cutoffs. We instrument the treatment status of a village with binary variables of whether the village has any habitation with a population exceeding 500 or 1, 000. We estimate the treatment effect using the following specification.
First Stage:
To estimate the treatment effect at the two cutoffs, we estimate the modified second stage.
Second stage (A) is used to estimate the treatment effect at cutoff 2 (1,000) and Second stage (B) is used to estimate the treatment effect at cutoff 1 (500)
Second stage (A):
is the treatment effect at the population cutoff of 1,000
Second stage (B): This treatment status will not vary across individuals within a village 23 The village equations have no "i' subscript in them 24 Actually it is the maximum of populations of different habitations in a village 25 Village equations include the following control variables: Total number of households in the village, whether village has drain, electricity, ICDS center, Sub-Center (health center), Primary Health Center, Government Dispensary, distance to the nearest town, district head quarter and railway station. Household equations controls for the village level control variables and the following additional household level variables: Whether household own the house, own any other house, own agricultural land, have a below poverty level card, number of females in the household, whether the religion of the household head is a Islam or not. Individual equations controls for the village and household level control variables, person's age, person's age at marriage, and whether the individual attended school. stage equations, we allow the treatment effect to vary at different cutoffs. Alternatively, we could have estimated a single second stage equation without including the dummy variable for the cutoffs. Interpreting the γ 4 coefficient in this case would require an additional assumption. We would have to assume that the local average treatment effect at the two cutoffs is the same or it is some weighted average of the two local average treatment effects where the weights are not clearly understood. Instead in this paper, we separately estimate the local average treatment effect at the cutoff of 500 and 1,000. Doing this requires less assumptions than the alternate method.
Estimation Results
To analyze the impact of provision of roads on health care, we use the data from the village, household and individual surveys of DLHS-3. Using these surveys, we estimate the impact of provision of roads on usage, awareness, and provision of health care. For each of the variables discussed below, we estimate the two equations described in the previous section.
Usage of Preventive health care
Results for usage of preventive care are presented in Table 3 . Panel A (B) in the table estimates the average treatment effect at the population cutoff of 1,000 (500). In these regressions we include district fixed effects, third degree polynomial in village population and individual, household, and village level control variables. The first eight columns of the table are variables from the individual survey and next two are from the household survey. The first three columns presents the results for variables related to child-birth:
whether the mother sought antenatal care, did the delivery happen at home, and, in case the delivery happened at home, was it done by a formal health care provider? Next five variables are related to contraceptive use. We look at various contraceptives used: female sterilization, male sterilization, pill, condom and rhythm or withdrawal method. The last two variables in the table are from the household survey: whether the household treats water and whether a member of the household is enrolled in any government health scheme.
Our results show a significant improvement in preventive health care use by women and household. For villages with the population of 1,000 and above, our results indicate that women in these villages are 20% more likely to seek antenatal care. We do not observe any change in the probability of the child delivery at the formal health care center. However, when women have delivery at home it is 8% more likely that the delivery was conducted by a trained health care personnel. Results on the contraceptive methods used show that women in treatment villages rely more on female sterilization and substitute away from the rhythm or withdrawal method. Women are 12% less likely to use rhythm or withdrawal method. This move away from traditional contraceptive methods is an important result in the context of rural India where literacy rate amongst women is still low. Rosenzweig & Schultz (1989) show that all women in the United States have a comparable success rate with passive contraception methods such as the pill but women with a higher education level are much more successful at using the rhythm method. One puzzling observation we make is a drop in likelihood of women using pill method of contraception. We do not have a good explanation for this result but we do observe an increase in female sterilization by a similar magnitude. Results on the household variables show that households in the treatment villages are 3% more likely to be enrolled in a government health scheme. We see a positive, but insignificant effect on the likelihood of treatment of water by these households.
For the villages with the population of 500 and above, we see a positive effect on female 20 sterilization, and male sterilization. The likelihood that a women uses pill increases by 3.5%. Households are 5% more likely to treat water. We do not see any significant effect on other variables.
Next, we present results on some of the channels through which use of preventive health care might increase.
Supply
As discussed before, usage of preventive health care has been shown to increase with increase in income, improvement in health care supply, information and awareness, and social interaction. Previous studies on road provision and improvement have shown that provision of roads leads to increase in income and consumption. We do not pursue these variables in this paper. We do, however, estimate the impact of road provision on other factors that can possibly affect preventive health care usage. Table 4 presents the results for some of the supply side variables. For villages with a population of 1,000 or more, we see that the likelihood of having an information health worker in the village increases by 30%. Information health worker is known as the Accredited Social Health Activist (ASHA) worker. ASHA's 26 are local women trained to act as health educators and promoters in their communities. For the treatment villages, the likelihood of them having an auxiliary nurse mid-wife increases by 25%. We observe a negative, but insignificant, effect on the likelihood of these villages having a traditional healer.
For the villages with a population of 500 and more, we find an increase in the likelihood of the village having a health guide (increase of 11%), ASHA worker (12% increase) and having a health camp organized in village (16% increase). We also find a positive (but insignificant) impact on the presence of an auxiliary nurse midwife and mother and child health worker 27 . Table 5 presents the results on the impact of roads on awareness and information. First four columns present the results for the variables from the household survey. In the household survey, the respondent was asked about her awareness of various governmentrun health-related programs. We report here the results for awareness on AIDS, TB, prevention of sex selection, and personal hygiene. The next three variables are from the individual survey where the women were asked about their awareness on different contraceptive methods. For the villages with population of 1,000 or more, we observe that the likelihood that a household is aware of the TB program increases by 12% and that has heard about the prevention of sex selection program increases by 13.8%. Results for AIDS and personal hygiene are positive but insignificant. We do not see any significant results for any contraceptive methods. 28 .
Information and Awareness
For the households with the population of 500 or more, we find that the likelihood that the households are aware of the AIDS program increases by 6%, TB program increases by 3.8%, and prevention of sex selection increases by 3%. In addition, we observe a positive impact on the awareness of various contraceptive methods; we find that women are more likely to be aware of IUD (8%), Pill (7.6%), and condom (6.3%). 27 known as ICDS worker; ICDS is a government of India sponsored program. It is a social welfare scheme to tackle malnutrition and health problems in children below 6 years of age and their mothers. The main beneficiaries of the program are children below 6 years of age, pregnant and lactating mothers, and adolescent girls. 28 negative result for pill is surprising and needs further analysis
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Results discussed in this section are of great importance in the developing country context.
Previous studies have argued that information about preventive techniques can affect the behavior of the households and that people respond to information about health care.
Success of any health program not only depends on the quality of the program but also on the awareness about its costs and benefits. Improvement in awareness is an important first step towards changing the behavior of households in low-income countries towards preventive health care.
Social Interaction
Household might not only learn from their own experimentation, but also from others.
Increased social interaction could lead to increased information and awareness. Results in this sub-section show the impact of provision of roads on social committees and groups present in the village. Panel A of Table 6 presents the results for villages with population of 1,000 or more. We see that for the treatment villages, provision of roads increases the likelihood of the presence of a youth club by 37%, a women's body by 6% 29 , a self help group by 25%, and a welfare committee for sick by 31%. The likelihood that the intervillage assembly takes a decision related to health increases by 35%.
The effects are similar for the villages with population of 500 or more; the likelihood that a village has a women's body increases by 18% and has a self-help group increases by 22%.
The results for other variables are positive but insignificant.
The results in this section suggest that being provided with an all-weather road improves preventive health care usage. Women in the treated villages are more likely to 29 the result is positive but insignificant 23 seek antenatal care. It is more likely that the women in these villages have delivery in the presence of a trained health care professional. Households are more likely to treat water and women are more likely to move away from traditional toward more modern contraception methods. This increase in use of preventive health care could be through various channels. We look at effect through some of the popular channels discussed in the literature: supply, information and awareness and social interaction. We observe that there is an improvement in the supply of health care in the treatment village. These villages are more likely to have a village health guide, information health worker and child and women's health worker. It is more likely that a health camp is organized in these villages. In addition to the supply side changes, we observe improvement in information and awareness amongst households. Households in treatment villages are more likely to be aware of the government run health programs. Women are more likely to be aware of the modern contraceptive methods. We also observe an increase in social committees in these villages; committees like women body, youth club, and self-help groups are more likely to be present in the treatment villages.
Conclusion and Discussion
This paper evaluates the impact of a massive nationwide road construction project (PMGSY) on health care use, awareness and provision. For our analysis, we match the third wave of DLHS data set with the program placement data at the village level. Matching the data set at the village level is important for the analysis as the treatment is provided at the village level. To the best of our knowledge this is the first paper to match and use DLHS dataset at the village level.
Our results show that connecting villages with an all weather road increases the usage 24 of preventive health care. Women are more likely to use antenatal care, to have the delivery of their child performed by a trained health personnel, and are more likely to use modern contraceptive methods. Households are more likely to treat water and are more likely to be covered by health insurance. This increase in health care usage can come from various channels. Earlier studies have shown that provision of roads lead to lowering of travel cost and an increase in income. These are important factors, however, these direct effects are not the only channels that can explain this increase in health care usage. In this paper, we show three other channels (awareness, supply and social interaction) through which provision of roads can lead to an increase in health care usage. Although these additional channels might operate through the lowering of cost but they deserve their own mention and analysis. We find that provision of roads: a) Increases awareness; we find the likelihood that households are aware of the government-run health programs or the women are aware of the modern contraceptive methods is higher in the treatment villages. b) Improves supply; the likelihood of presence of various formal health care workers is higher in the treatment villages. These villages are more likely to have a health information worker, a village health guide and an Auxiliary Nurse Midwife (ANM). c) Increases social interaction; there is an increase in various group activities in the village. Villages are more likely to have a women's assembly, welfare committee for sick, youth club and it is more likely that the village assembly takes decisions on health related issues. To the best of our knowledge, this is the first paper to estimate the impact of road provision on transmission of knowledge. It appears that roads not only create physical pathways but also improves the informational connectivity between regions.
These changes in preventive health care usage have significant implications in context of low-income countries. Studies have shown that changes in preventive health care be-25 havior leads to improvement in health and other economic outcomes. Use of prenatal care have been shown to improve child's birth weight (Gajate-Garrido (2013), Jewell and Triunfo (2006) ). Delivery at a health facility reduces child mortality (Maitra (2004) Results in this paper can serve as important guidelines for improving health care use in developing countries. It is important for optimal policy to know the benefits and costs of such a massive road-building program. This paper provides insight into the health care benefits of providing road connectivity to a village.
There are few qualifications of this paper and our results should be interpreted accordingly. First, though we show provision of roads improves various aspects of health care use, service and awareness, the inter-linkages between them is not well understood. For instance, it is possible that the presence of health care workers leads to more awareness and, consequently, higher use of health care. However, it is also possible that improved connectivity can lead to higher income and, consequently, higher investment in preventive health care. Our results cannot distinguish between the possible mechanisms at work.
Second, our results provide the evidence of short run benefits only. Benefits in the longer run could be significantly different than what is observed in the short run. The road provision might lead to a higher income in the longer run and can increase the investments in preventive health care further. It would be important to evaluate the longer run benefits of such a program. Third, due to lack of data, we are unable to study the impact of road provision on health outcome variables. Thus, our research opens up various future questions that need to be answered for a better understanding of the benefits of physical connectivity. Standard errors in parentheses * significant at 10 percent level, * * significant at 5 percent level, * * * significant at 1 percent level Controls for district fixed effects, age, age at first marriage, whether individual attended school, whether household own the house, own any other house, own agricultural land, have a below poverty level card, number of females in the household, religion of the household head, total number of households in the village, whether village has drain, ICDS in village, Sub-Center (health center), Primary Health Center, Government Dispensary, distance to the nearest town, district head quarter and railway station.
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The first four columns are information at the household level. Household level regression does not control for individual level controls. * significant at 10 percent level, ** significant at 5 percent level ,*** significant at 1 percent level. Robust Standard Errors Clustered at the Village Level are in the Parenthesis. The First Stage for the both models is T ivd = β0 + β1 * X vd + β2 * X 2 vd + β3 * X 3 vd + β4 * D1 + β5 * D2 + δ d + θH ivd + τ ivd . Panel A, Cutoff 1,000 Second Stage: Y ivd = γ0 + γ1 * X vd + γ2 * X 2 vd + γ3 * X 3 vd + γ4 * T ivd + γ5 * D1 + δ d + αH ivd + ivd γ4 is the Treatment effect at 1, 000 Panel B, Cutoff 500 Second Stage: Y ivd = γ0 + γ1 * X vd + γ2 * X 2 vd + γ3 * X 3 vd + γ4 * T ivd + γ5 * D2 + δ d + φH ivd + ivd γ4 is the Treatment effect at 500 Where T ivd is Treatment status of an individual (household) living in village v located in district d , X vd is Population of village v located in district d, D1 = I(P opulation >= 500), D2 = I(P opulation >= 1000), δ d are district fixed effects and H ivd are individual, household and village level controls Controls for district fixed effects, number of households in the village, whether village has drain, ICDS center, Sub-Center (health center), Primary Health Center, Government Dispensary, distance to the nearest town, district head quarter and railway station. Robust Standard Errors are in the Parenthesis. * significant at 10 percent level, ** significant at 5 percent level ,*** significant at 1 percent level. First Stage for the both models: T vd = β0 + β1 * X vd + β2 * X 2 vd + β3 * X 3 vd + β4 * D1 + β5 * D2 + δ d + θH vd + τ vd . Panel A, Cutoff 1,000 Second Stage: Y vd = γ0 + γ1 * X vd + γ2 * X 2 vd + γ3 * X 3 vd + γ4 * T vd + γ5 * D1 + δ d + αH vd + vd γ4 is the Treatment effect at 1, 000 Panel B, Cutoff 500 Second Stage: Y vd = γ0 + γ1 * X vd + γ2 * X 2 vd + γ3 * X 3 vd + γ4 * T vd + γ5 * D2 + δ d + φH vd + vd , γ4 is the Treatment effect at 500 Where T vd is Treatment status of a village v located in district d , X vd is Population of village v located in district d, D1 = I(P opulation >= 500), D2 = I(P opulation >= 1, 000), δ d are district fixed effects and H vd are village level controls 
